Tokuyama Soda has recently developed a new process for manufacturing methylisobutyl ketone. This process is based on one-step conversion of acetone and hydrogen in vapor and liquid phases in a trickle reactor using a specially prepared bifunctional catalyst. The catalyst essentially comprises zirconium phosphate containing a small amount of finely and uniformly dispersed palladium metal. High catalytic activity and durability have been confirmed in continuous operations using a pilot plant having a capacity of 300kg a day.
Introduction
Methylisobutyl ketone (MIBK) has been commercially produced on a large scale by the conventional three-stage process1). This process involves aldolization of acetone to form diacetone alcohol which is then dehydrated to mesityl oxide for final conversion to MIBK: The major by-products in one-step reaction include isopropanol, mesityl oxide, diisobutyl ketone (DIBK), methylisobutyl carbinol (MIBC) and mesitylene. The alcohols are formed by hydrogenation of the corresponding saturated ketones, DIBK by subsequent condensation of MIBK with acetone, mesitylene by trimeric condensation of acetone. However, it should be noted that the formation of by-products depends significantly on the nature of the catalyst used.
Catalyst
Most of the previous work on one-step MIBK Bulletin of The Japan Petroleum Institute range of small residence times.
It is clearly indicated that one-step reaction proceeds via a consecutive mechanism. Thus, the data represented in Fig. 4 can well be interpreted in terms of the following rate expressions: acetone feed and then sent to a gas separator where unreacted hydrogen is separated and recycled. The liquid product from the gas separator is sent to an acetone recovery column where unreacted acetone is removed and recycled to the feed stock. The crude MIBK discharged at the bottom of the recovery column is separated from water and purified by further distillation.
Under certain combination of reaction conditions, selectivity of MIBK is between 95 and 97 mol %. The main by-products are isopropanol and diisobutyl ketone. (1) The process is so simple that it is decisively more economical than the conventional process.
(2) Due to the high reactivity and selectivity of the liquid phase reaction with the catalyst, the yield of MIBK is high, and the size of the reactor can be considerably reduced.
(3) The catalyst has a long operating life without requiring regeneration owing to its thermal and mechanical stability, and to the mild reaction conditions of the nrocess.
(4) The catalyst is highly resistant to the impurities present in the feed, so no special purification of acetone or hydrogen is required. 
Quality of Product
Typical data of MIBK obtained in a pilotplant test run are given in Table 2 .
Economics
The results of economic studies on exclusive production by Tokuyama Process of 99.9wt% pure MIBK are shown in Table 3 . 
